We apply the fixed point method to prove the stability of the systems of functional equations
, is a quadratic derivation. We note that quadratic derivations and ring derivations are different. Arriola In the present paper, we adopt the idea of Cǎdariu and Radu [] to establish the stability of quadratic homomorphisms and quadratic derivations related to the quadratic functional equation (.) over non-Archimedean Banach algebras. Some applications of our results in non-Archimedean Banach algebras over p-adic numbers will be exhibited. Now, we recall some notations and basic definitions used later on in the paper. In , Hensel [] discovered the p-adic numbers as a number theoretical analogue of power series in complex analysis. During the last three decades p-adic numbers have gained the interest of physicists for their research, in particular in problems coming from quantum physics, p-adic strings and superstrings [, ] . A key property of p-adic numbers is that they do not satisfy the Archimedean axiom: For x, y > , there exists n ∈ N such that x < ny (see [, ] ). Let K denote a field and function (valuation absolute) | · | from K into [, ∞). A nonArchimedean valuation is a function |·| that satisfies the strong triangle inequality; namely, |x + y| ≤ max{|x|, |y|} ≤ |x| + |y| for all x, y ∈ K. The associated field K is referred to as a non-Archimedean field. Clearly, || = |-| =  and |n| ≤  for all n ≥ . A trivial example of a non-Archimedean valuation is the function | · | taking everything except  into  and || = . We always assume in addition that | · | is nontrivial, i.e., there is a z ∈ K such that |z| = , .
Let X be a linear space over a field K with a non-Archimedean nontrivial valuation
is said to be a non-Archimedean norm if it is a norm over K with the strong triangle inequality (ultrametric); namely, x + y ≤ max{ x , y } for all x, y ∈ X. Then (X, · ) is called a non-Archimedean space. In any such a space a sequence {x n } n∈N is Cauchy if and only if {x n+ -x n } n∈N converges to zero. By a complete non-Archimedean space we mean one in which every Cauchy sequence is convergent. A non-Archimedean Banach algebra is a complete non-Archimedean algebra A which satisfies xy ≤ x y for all x, y ∈ A. For more details the reader is referred to [, ] .
Let X be a nonempty set and Using the strong triangle inequality in the proof of the main result of [], we get to the following result:
is a nonArchimedean generalized complete metric space and T : → a strictly contractive mapping (that is d(T(x), T(y)) ≤ Ld(x, y), for all x, y ∈ T and a Lipschitz constant L < ). Let x ∈ , then either
the sequence {T n (x)} is convergent to a fixed point x * of T; x * is the unique fixed point of T in the set
(y, T(y)) for all y in this set.
2 Non-Archimedean approximately quadratic homomorphisms and quadratic derivations Hereafter, unless otherwise stated, we will assume that A and B are two non-Archimedean Banach algebras. Also, let || < ; and we assume that  =  in K (i.e., the characteristic of K is not ). http://www.advancesindifferenceequations.com/content/2012/1/128
Theorem . Let ∈ {-, } be fixed and let f : A → B be a mapping with f () =  for which there exists a function
for all x, y, z, w ∈ A and nonzero fixed integers a, b. If there exists an L <  such that
for all x, y, z, w ∈ A. Then there exists a unique quadratic homomorphism H : A → B such that
for all x ∈ A, where
Proof Letting z = w =  in (.), we get
for all x, y ∈ A. Setting y = -y in (.), we get
for all x, y ∈ A. It follows from (.) and (.) that
for all x, y ∈ A. Putting y =  in (.), we get
for all x ∈ A. Setting x =  in (.), we get
for all y ∈ A. Putting y = by in (.), we get
for all x, y ∈ A. It follows from (.) and (.) that
for all x, y ∈ A. Replacing x and y by in (.), respectively, we get
for all x ∈ A. It follows from (.), (.) and (.) that
Hence, d defines a complete generalized non-Archimedean metric on :
for all x ∈ A and all g ∈ . If for some g, h ∈ and C > ,
Hence T is a strictly contractive mapping on with the Lipschitz constant L. It follows from (.) by using (.) that
< ∞. Now, by the non-Archimedean alternative contraction principle, T has a unique fixed point H : A → B in the set = {g ∈ : d(f , g) < ∞}, which H is defined by
for all x, y, z, w ∈ A. It follows from (.), (.) and (.) that
for all x, y ∈ A. This shows that H is quadratic. Also,
for all z, w ∈ A. Therefore, H is a quadratic homomorphism. Moreover, by the nonArchimedean alternative contraction principle,
This implies the inequality (.) holds. 
